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137.    Centrobaric bodies.    When a body is such that its potential at every point is equal to that of a particle of mass M situated at some fixed point 0, the body is said to be centro^mo,, In other words, the body is equipotential to a particle.    We infer Immediately from Art. 136 that M is equal to tKe mass of the body and that 0 is its centre of gravity.    Since for a particle /' = 0, it follows that the moment of inertia / of the body about every axis *  is the same.    The body therefore cannot be centrobaric unless every jj .  axis at the centre of gravity is a principal axis.                          i
-' The condition (6) now becomes (K — 2) / = 0. It appears therefore that the series (1) of Art. 135 cannot reduce to its first term unless «=2 or 7=0. The latter condition cannot be satisfied unless the masses of some of the particles are negative, that is unless some of the particles attract and others repel P. Assuming that all the particles attract P, according to some inverse power of the distance, we see that the attraction of a body cannot be the same as if the whole mass were collected into its centre of gravity unless the law of force be either the direct distance or the inverse square of the distance.
138.   Ex.   If the law of force be the inverse square, the potential of a body at
all external points cannot be the same as that of two masses M: and M» placed at
two points A, B fixed in the body unless (1) the body and masses have their centres
-of gravity coincident, (2) the moments of inertia of the body about every axis
* '-through the centre of gravity perpendicular to AJB are equal.
139.    Potential constant in a cavity.   In a similar manner,
*•   when a body has a cavity within its substance we may determine the
necessary conditions that the potential should be constant throughout
the cavity.    Taking the origin within the cavity, we have at all
points close to the origin
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the expansion is in powers of r'\r because r' is less than r.
This cannot be independent of r' unless the coefficient of each power of r' is zero.    Equating the coefficient of r'2 to zero, we have
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Writing a, /3, y for 2-^, 2^, 2-^ and putting the point P
in succession on the axes of #, y, z we have KO. = 0 + 7, K{J = y -f «5 fey = a -f £.    These  give K = 2, or K = - 1  and a + ft + 7 = 0,
or

